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Abstract— Students need to develop informed and realistic 
career aspirations to gain the most from their university studies 
towards their initial career development. However developing 
their aspirations, goals, and expectations is a complex process. In 
Information Technology (IT) no clear career development 
framework is evident in the literature. We present a pilot study 
which investigates the career aspirations of novice students 
studying IT at an Australian University. Through a series of 
career activities their aspirations were explored with the aim of 
improving support for career development. Results indicate that 
students have no clear short- or long- term aspirations, yet 
believe that programming skills are key to achieve a career in IT. 
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I.  INTRODUCTION 
In the current IT employment market it has become 
increasingly important to produce graduates that are better 
prepared for employment. It is increasingly noted that 
employers recruit for skills/competencies and experiences 
rather than on grades [1]. This shift has required universities to 
re-focus on how best to support students to build graduate 
employability and career competencies. As Oliver agrees, 
graduate employability is not solely determined by obtaining 
an academic qualification and “the way employability is 
currently measured puts too much emphasis on universities' 
ability to get graduates into employment that matches their 
degree discipline, rather than on their readiness for a career” 
[14]. Since the early 2000s many universities in the US and UK 
have encouraged students to produce a portfolio to demonstrate 
relevant skills, experiences, knowledge and competencies [2, 
3]. Evidence continues to mount [4-6] that supports portfolio 
use as an effective pedagogy [7]. In Australia, the use of 
portfolios across a program or course is more recent and is 
fuelled by educational approaches that focus on evidencing of 
student and graduate achievement of capabilities [8] [14].  In 
2012 Deakin initiated the use of a portfolio tool within the 
online learning management system, Desire2Learn (D2L) with 
the goal of using a portfolio to evidence student learning 
outcomes and skills. Within Deakin the online learning 
management system is ‘internally branded’ as CloudDeakin.  
The university hopes to utilize the portfolio to develop 
graduates who can present their key employability skills and 
attributes (or graduate learning outcomes) rather than a subset 
of discipline-specific skills. This paper presents a pilot study 
into career objectives of Information Technology (IT) – Game 
Design and Development (GDD) students, and discusses 
outcomes from career development activities that used a 
portfolio. 
II. LITERATURE REVIEW 
Individuals will learn skills suitable for many careers over 
their lifetime. The difficult task is focusing these skills in 
particular career competencies; i.e. skills that relate to a 
particular profession. Even from primary school age, children 
are developing career competencies and building a picture of 
what their future career may be [9]. When students reach 
university it is sometimes assumed they have the requisite 
skills to build career competencies. However this is largely not 
the case [9]. It is important that universities continue to educate 
for career development and provide opportunities to explore 
career possibilities [6]. Documenting career readiness is 
traditionally presented in the form of a CV, however many 
disciplines such as Information Technology, now require a 
folio of work to be presented. The Australian Computer 
Society (ACS), as a part of the Skills Framework for the 
Information Age (SFIA), asserts the need for IT professionals 
to develop career portfolios [10]. IT courses at Deakin use the 
ACS framework to plan course objectives. In addition, Deakin 
University, like most universities, aspires to develop graduates 
with a set of general graduate learning outcomes. These 
learning outcomes, applicable in each course, include: 
Discipline-specific knowledge and capabilities, Digital 
Literacy, Communication, Critical Thinking, Problem Solving, 
Self-Management, Teamwork and Global Citizenship [11]. It is 
important for IT students to build general as well as discipline-
/course-specific learning outcomes, a portfolio is one way 
students can demonstrate the relevant competencies and skills 
to a wider audience and through a range of material practice. A 
recent ICT workforce study reiterated the need for graduates to 
be aware of career pathways and required skills for 
employment [23]. The study highlighted that graduates wanting 
to enter into the ICT industry should be resilient, motivated and 
responsible for their own career development. 
In the 1990s, electronic portfolios became popular in both 
American and European higher education [3, 12]. In Australian 
Higher Education portfolios have recently surged into 
prominence [8]. With this surge there are many different 
manifestations and applications of ‘portfolio’ [4] as well as 
varying uptake of the approach in universities around Australia 
[8]. In its most basic form a portfolio system is a private area 
allocated to a student where they can upload, share and reflect 
on their teaching and learning artefacts [4, 6]. Blackburn and 
Hakel argued that “portfolios can foster self-regulated learning 
and also serve as a framework for inducing a more effective 
goal orientation” [8, 13 p. 84]. Oliver [14] argued that graduate 
capabilities can be recognized via portfolio implementation, 
and allow students to assert relevant employability for job 
success. However, as Ehrmann argued, it is important to not 
“pay too much attention to the technology” [3 p. 182], but 
rather focus on the activities that are supported by construction 
of folio artefacts to create a “portrait of learning” [15 p. 1]. 
Additionally, limitations of portfolios have been noted in the 
literature. Of significance is the issue around standards and 
credibility of portfolios, particularly for assessment and/or 
course verification [16]. Yet the ability of portfolios to be used 
by students to create personal learning artefacts that can be 
used beyond formal university education assists in validating 
further efforts into portfolio pedagogy. 
At Deakin the portfolio tool is a ‘cloud based’ repository 
where each student can create and save learning artefacts and 
evidence. Artefacts and evidence of learning in the portfolio 
can be many forms of digital media, such as audio, visual and 
text, and can be made into collections and ‘presentations’ for 
sharing with teaching staff and peers. O’Brien [17] defines five 
types of portfolio; Scrapbook, CV, curriculum collaboration 
between student and faculty, mentoring leading to mastery, or 
authentic evidence and reporting. Within the discipline of IT at 
Deakin, portfolios are being used at a course level to build 
appropriate student CV’s. In this study the development of 
career portfolios is based in the area of game design and 
development, a cutting edge, highly competitive employment 
area for IT graduates. Game design and development is, in 
particular, one area in which a folio is required in job 
applications. However it can be difficult for students to present 
a career portfolio which effectively situates their career 
competencies. To set the scene for portfolio integration, the 
following section outlines the teaching context in which this 
study was carried out. 
A. Deakin University 
In Australia, Deakin University is a major provider of 
distance and online education.  In addition, it teaches on-
campus at four campuses located in three cities in the State of 
Victoria, with campuses spanning metropolitan, regional and 
rural locations. Deakin University currently teaches on a 
trimester system, with three teaching periods per year of equal 
duration and status.  Deakin’s current learning management 
system is called CloudDeakin and it has been in use at Deakin 
since 2011. In 2008 the portfolio was included as a major part 
of the Deakin Teaching and Learning agenda [18]. Prior to 
2008 other implementations of portfolios were achieved on a 
smaller scale, such as Palmer and Hall’s [19] study on 
portfolios for developing engineering graduate attributes. The 
current online learning environment of CloudDeakin offers a 
portfolio as well as other satellite technologies such as 
synchronous communications, lecture recording and streaming, 
plagiarism detection, and assessment tools. All subjects taught 
at Deakin are required to use CloudDeakin for delivery of 
educational material. The School of IT was one of the first to 
uptake the use of portfolios within the CloudDeakin 
infrastructure. 
B. School of Information Technology 
The School of Information Technology (IT) at Deakin 
University in Australia offers undergraduate and postgraduate 
Information Technology programs.  Within the discipline area, 
the undergraduate course specialisms offered in the School of 
IT are summarized in Table 1. 
TABLE I.  COURSES SPECIALISMS OFFERED BY THE SCHOOL OF IT 
Course 
name 
Brief description 
Bachelor of 
Information 
Technology 
Provides a thorough grounding in computing. 
Majors include cloud computing, IT security, 
interactive media and programming. 
Bachelor of 
Computer 
Science 
Provides skills in the design and 
development of advanced software and 
systems, along with the capacity to create 
and integrate new computing technologies. 
Bachelor of 
Games 
Design and 
Development 
Provides skills in the design and 
development of computer games ranging in 
complexity from small interactive apps, 
larger PC and console based systems and 
massive multiplayer systems. 
Bachelor of 
I.T. Security 
Provides skills in general issues, concepts 
and practices in IT, particularly in the area of 
IT security 
 These programs are professionally accredited by the 
Australian Computer Society (ACS) the peak body in Australia 
for the IT industry. These programs are delivered in both on-
campus and off-campus modes.  Off-campus students are 
typically mature aged, working full-time, have significant 
experience in an information technology-related job role, and 
may live remotely from the university campus, including 
overseas. On-campus students are typically school leavers, 
working casually, have minimal experience in an information-
technology related job role, and often live on or close to 
campus. This description of the demographic is consistent 
across all specialist areas, yet each area offers unique content 
and approaches to learning for students. This study focuses on 
the IT area of games design and development. Further 
information about the program is described next. 
C. Deakin University 
The discipline of games design and development has a 
large focus on the practical application of skills, such as user 
requirements analysis, software development, visual asset 
creation and product or ‘play’ testing.  In games, students learn 
best by ‘doing’, supported by staff is a collaborative learning 
environment. It is important from the beginning of their course 
that students acknowledge how their skills build into greater 
career competencies to make them competitive in the game 
industry. In an effort to achieve this, in 2013 the Deakin games 
design and development course provided a focus on career 
outcomes. In their first year-first study period, students 
undertake an introductory games unit called “Game 
Fundamentals”. In 2013 the unit attracted many IT students (n= 
150), and focused on a number of topics relevant to the game 
industry and development of gaming products. Career 
development was supported by a number of activities (as 
outlined below). A portfolio was utilized to allow students to 
reflect and record information on their current career outcomes. 
D. Careers Development Tasks in Game Design and 
Development 
In developing career objectives for students studying IT, 
the subject game fundamentals undertook career development 
activities. These activities included: two information sessions, a 
career questionnaire, and career action plan activity. During 
class time a Deakin careers advisor provided an information 
session to students regarding relevant career options and skills 
required for employment in the IT industry, with a focus on the 
game industry. In the first information session students were 
informed of the portfolio templates and guided through the 
relevant sections that demonstrate career competency. In 
addition, students were asked to complete the career 
questionnaire and action plan activity. The career questionnaire 
looked at a student’s long-term career goals as well as current 
job prospects, and asked students to determine how they would 
maintain skill refinement over the course of their studies. The 
questionnaire consisted of the following questions: 
1. What job do you want to get once you finish your 
degree? 
2. What is my career goal (include both long-term 
and short-term goals) 
3. How will I know when I have succeeded in my 
career goal? 
4. What may stop me from successfully achieving 
my goal? 
5. Identify the top 4 skills needed for the kind of 
position you would like to apply for on graduation 
(participants provided with a table that summaries 
skills). 
6. Detail your 'Top 4 skills' important for your 
desired position. When, where and how have you 
used that skill in a similar way?  
The career action plan asked students to set short-term and 
long-term goals for their skills development, and asked 
students to specify what action and activities they could do 
now to achieve goals. The career action plan was designed to 
be an ongoing tool, updated by students every six months and 
maintained in their portfolio. The action plan considered of the 
following questions: 
1. What actions are required to achieve my goal? 
2. What areas do I need to work on? 
3. What specific activities could help me in those 
areas? 
4. What resources can I use? 
5. What are my first steps? By when can I do this? 
The career questionnaire and action plan were devised by 
Deakin’s career advisors, and have been used as effective 
activities to support students in identifying their career 
objectives [22].  Both the career questionnaire and action plan 
were saved to each student’s portfolio in the section ‘my 
career’ as a part of their portfolio template (as shown in Fig. 1). 
The purpose of the career action plan is to encourage students 
to reflect upon their career goals, and acknowledge that skill 
refinement is an ongoing process to negotiate to achieve career 
goals. 
E. Portfolios in Information Technology 
Portfolios in the School of IT (across all study areas) 
provide students with a career competency framework that they 
can use to demonstrate their career readiness. Fig. 1 is an 
example of a portfolio template that outlines areas in which 
students can demonstrate their competencies. The templates 
were designed to link specifically to discipline-specific 
learning objectives, as well as the general learning outcomes 
for every Deakin student. During their first weeks of study in 
2013 each first year student in IT acquired a template relevant 
to their area of study to download into their personal portfolio. 
This portfolio was utilized in the career development activities 
as describe above. 
 
Fig. 1. Portfolio template for students studying Games Design and 
Development 
III. METHODOLOGY 
To gather data on student career aspiration and how best to 
support students, the responses from the career questionnaire 
and action plan were analyzed under a qualitative framework 
[20, 21]. Students completed the career questionnaire and 
action plan after receiving career development advice during 
their studies in game fundamentals (as described in section II.D 
above). The response rate for the career questionnaire from the 
game fundamentals cohort was 11.3% (17/150). The response 
rate for the career action plan from the game fundamentals 
cohort was 12% (18/150). The participants were all on campus 
students, mostly between 18 and 20 years of age, and the 
majority were males (80%). Students voluntarily submitted 
their results to be included as a part of this research which 
explains the low response rate across both tools. 
To achieve thematic analysis of data, the researcher 
reviewed each student’s entry to highlight relevant key words, 
based around the career development areas of: overall career 
goals, job upon graduation, skills needed to achieve career 
goals, actions to achieve goals, and resources to achieve actions 
and goals. Relevant grouping of keywords appeared under each 
area. This keyword list was confirmed and expanded upon in a 
second stage of data analysis by the researcher. The results 
presented in this paper highlight the most common keywords 
as identified during analysis. Ethics approval to gather data for 
this research was sought and received from the Deakin 
University Faculty of Science, Engineering and Built 
Environment Higher Education Research Group. All items of 
data collection were voluntarily contributed by the student 
cohort. 
IV. RESULTS AND DISCUSSION 
In the career questionnaire students reported overall career 
goals (short- and long-term), job upon graduation, top 4 skills 
needed to achieve career goals and impediments to career 
goals. 
In their career short-term, 4 students reported goals with 1 
listing a short-term career goal of ‘acquisition of a government 
position/entry level in IT security’. 3 students noted short-term 
goals of ‘quality coding skills’. The other 13 students did not 
list any short-term career goals. In the long-term 17 students 
listed a long-term career goal, with 8 noting ‘a job in the games 
industry’, 1 noting ‘manager in IT security area’, 1 ‘something 
scientific/medical’, 1 ‘IT consultancy’, 1 ‘create my own 
company’, 2 ‘Somewhere in IT’, 1 ‘System Virtualization 
Architect’, and 2 ‘A quality job’. Students noted their desired 
job upon graduation with 8 students hoping for a job in the 
games industry, 4 noted they were not sure and 5 hoping for a 
general IT job. To expand on why a student would be ‘unsure’ 
about their desired job, the following is an example of a 
student’s quote from a career questionnaire:  
“I haven't picked my major yet but it will probably be either 
Software Development or Networking, so something in one 
of those areas”. 
In regards to the top 4 skills needed to achieve career goals 
13 students noted ‘technical skills’ in their top 4, with 
analytical and problem solving skills the next highest rated 
attribute with 10 students noting it in their top 4. After 
technical skills the students rated these skills as important for 
development (presented in order): Time management, planning 
and organization, communication, initiative and enterprise, 
management/leadership. Students noted their impediments to 
achieving their career goals to be; 7 not finishing university, 1 
coding knowledge, 2 procrastination, 3 lack of motivation, 2 
staying on track/maintain focus, and 2 lack of knowledge. The 
career questionnaire showed that for many of the first year 
students their career aspirations were not clearly known, yet 
students appreciated that technical skills was an area they need 
to develop. Many saw finishing university as a key enabler to 
achieving their career goals with course/major progression 
important to guiding their career choice. 
The career action plan was submitted by the same cohort of 
students who completed the career questionnaire. The 
difference in the number is that one student did not 
successfully submit the career questionnaire for use in this 
research. The career action plan focused on skills needed to 
achieve career goals, actions to achieve goals, first steps to 
achieve action and resources to achieve actions and goals. In 
addition the action plan asked students about how they will 
know that they have succeeded in their career goals. 
With regard to skills needed to achieve career goals the 
students reported a variety of areas; 1 noted programming and 
cryptography skills, 2 noted higher-level programming 
languages, 3 noted skills in programming games engines, 4 
noted networking/communicating with people, 2 noted time 
management, 3 noted writing ability and study skills, 1 noted 
corporate networking, and 2 noted motivation. When reporting 
on what skills they need to achieve career goals one student 
noted they would: 
“Practice with different ways to produce software through 
different engines and scripting languages to see what suits 
me best and provides the best results”. 
With regards to relevant action to achieve career goals the 
students reported; 1 noted voluntary work, internship/paid 
placement or study tour, 4 noted learning coding languages, 2 
noted knowing about employers, 2 noting choosing the right 
subjects and getting high marks, 1 noted further study, 1 noted 
setting up a blog, 2 noted keeping up to date with careers 
information, 2 noted study, 1 noted getting a qualification, and 
1 noted keeping up motivation. When reporting on what 
actions to take to achieve career goals one student noted their 
actions to be: 
“By getting a job while studying, I gain new experiences 
working in the workforce, also I plan to do independent 
programing projects myself”. 
With regards to first steps to achieve action the students 
reported; 1 right now, 1 when gathered knowledge on a 
particular subject, 1 when I have finished first year university, 
1 when I choose the right subjects, 2 around second/third year, 
1 when I have created a blog, 1 tomorrow, 2 when I work hard 
on current assignments, 1 when I get good grades, 1 whenever 
I access university resources, 1 when I learn about game 
engines, 1 when I research, 1 when I make my own game, and 
1 when I have finished my course. Finally with regards to what 
resources to achieve actions and goals, each student reported a 
number of resources; students reported 8 times that friends and 
family are a useful resource, 5 times teachers at university, 3 
times community of professionals, 1 mention of research 
community at university, 11 times the Internet, 1 mention of 
self-teaching, 5 times the library, and 4 times university 
teaching resources. The results of the career action plan show 
that students noted that programming skills will be key to help 
them achieve a career in IT. Students noted highly the 
resources to achieve career action to be family and friends, the 
Internet and university teachers. The responses to first steps to 
achieve action demonstrated a very varied response from the 
students, which indicates the multiple ways in which a students 
might need to be encouraged in their career development. 
The activities in game fundamentals to support career 
development show the use of a portfolio as one method to 
collect artefacts of career development and skills refinements. 
Students who participated in this research all successfully 
saved their career questionnaire and action plan as a part of 
their portfolio, and will revisit the action plan in future classes 
that focus on professional skills. Evaluation of portfolio 
activities on long-term career development is not a part of this 
research. However, the results indicate that portfolio 
development needs to be constructed via consultation with 
peers, teachers and the industry so as to allow students to 
conduct self-appraisal of their skills in relation to the 
community. The portfolio will play an important role in 
students’ curation of learning resources and to assist them to 
reflect upon their career progression. Further evaluation of how 
the portfolio tool facilitated and encouraged career 
development needs to be undertaken in IT at Deakin.  
V. CONCLUSION 
This paper discusses a pilot study into understanding career 
development of first year IT students at Deakin, and shows 
current ways in which skills can be progressed through the use 
of a portfolio. The study does not evaluate the development of 
career aspirations over time, and is limited in its 
generalizability because of the small sample size. However the 
results do inform our understanding of the current state of 
students’ career aspirations and are useful for guiding 
curriculum efforts to help students develop skills for 
employability as well as suggesting directions for future studies 
which investigate career development. The results show the 
ways in which students approach career development and 
highlight key areas in which students need to mature their 
career thinking. These areas include; development of short- and 
long-term career goals, understanding that employment in IT 
requires more than just ‘programming’ skills, and more 
concerted efforts towards actioning the first steps to achieving 
their career goals. These outcomes can be used to inform future 
career development practice. Future work from this research 
will collect evidence regarding the use of a portfolio to support 
career development, and will include evaluation of the impact 
of a portfolio on student employability. This evaluation will 
assist in developing a framework which will assist students 
with career development during their studies in IT.  
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